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26 July 1960
MEMORANDUM FOR & The Reocord
SUBJECT + Nonstandard Day Effscts, JT11D-20A Engine

1. The ose of this report ie to indlicate the ganara_.l magnitude
of MM lgy effscts on wninstalled engine net thrust (F,,) and \m--2
installed thrust specific fuel consumption (TSFC) for the ybBlaon (43.2)
engine. .

T+, is not the intent of this report to define the lavel of installsd
thrust or specifie fuel sonsumption for the standerd or nonstandard day
sonditions nor is it intended to imply that the standard, cold, or hot
day eonditions are fully vepresentative of the expescted mission environ-
mental conditions. The instelled thrust and TSFC by virtue of 'gheir
dependence upon airframe considerations must be generated by Loekheed.
Further envircmmental westher data must bs secured in order lo realistically
estimats where within the envelope defined by the hot and gold days the
nigsion environment will fall.

2. Attachment 1 presents gertain uninstalled t.hruat and TSFC vxluga
for various day conditions (transsitted to Lookheed in June) and the % chenge
involved in operating et the hot or cold day relative to the standard day.

(a) Attachment 1 is summarized ss followss
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% Change Std. % Change Std.
0!

Fiight Reglwe  Standard Day Yo Mot Day
(lbﬂ./hr-l\)(lbs.)
I8FC f’ﬁ I8FC Py I8¢ Fp
Takeoff 2.03 33500  +2.96 +1.7 +6.40 -10.5

Cruies @ 85000 ft. 2.17 9170  -5.99 7.0 +5.99 ~35.6
@ 90000 £t. 2.21 6920 -7.2, *h2.8 +,.98 -23.9
® 95000 £%. 2.26. 5290 -T.53 +h8.4 +3.80 ~23.5

{b) In order that no misunderstandings be expresssd by the dsta presented
{n Attashment 1, clarification of the terms engine net thrust (F,), TSFC, and
tuninstalled" follows. Engine nei thrust and TSFC daefine engine eapability
under given Hash rumber and sititude sonditions and are not definitive eof
airplans sapability. For instance, the top line (Attashment 1), for the crulee
£light regime at 90,000 ft. altitude standerd day should be read thusi "This
engine when subjeated to 3.2 @ 90 000 ft. sltitule under standard day eon-
ditions will produse 9,880 1bs. met thrust with 2.07 ibs. fusl/hr. per 1b.
thrust specific fuel consumption for the 100% power setting.” A completely
erronecus interpretatien would bet "The airplane is espable of ¥3.2 @ 90,000 It.
altitude under standard eonditions with this engine which produces 9,880 1bs.
net thrust with 2.07 lbs./hr. lb, TSFC." The prefix Mminstalled” indlcates
that the dats has not been corrected for inlet and ejector performance, air-
frame compreesor sir bleed, or alrframe acgessory drive power extraction.

{c) A slight Lmprovement will be noted in standard dey performance by
comparing solumms four and five. Colusm five represents the latest available
data presented in a P & W memo dated 15 June 1960. The improvement results
from o desrease in sesondary sir flow from 107 to 4% of primary airflow whish
wae resseigned as primary sirflew.

3. Several gemeralisations may be dravn from the somewhat limited avallable
weather data covering the northern latitudes.

{s) The MIL-E-5007A Celd Day and the HIL-5-210A Hot Day deseribe
a ressonsble envelope of the moasured temperature extremes.

{b) Mideummer temperatures asasured approach the MII-S5-210A Hot
Day within 2.5F°.
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(s) Midwinter temperatures measured do not approach sloser
than to within 10 to 15F° of the MIL-E-50074 Celd Day.

(d) Winter tempsrature may vary 88F* bstween Cold Bay and
Thule at & gonstant 102,000 ft. pressure altitude.

{s) The yearly aversge of msasured temperatures falls to the
cold side of the A.R.D.C. Standerd Day.

(f) Of definite interest an! not inoluded in the data avallable
so far are such items as the local rates of change in pressure and temperature
with respect to time or distance at the mission tapeliine altitudes snd encugh
plots of temperature vs geography at misaion altitudes for various seasons
so that a pettern or distribution of measured temperatures about the A.R.D.C.
standaxd day may avolve.
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